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ABSTRACT 

A  STATISTICAL  ANALYSIS  OF  SNOKE  TRAIL  VELOCITY  PROFILES  ANB  BALLOON  VELOCITY 
PROFILES  NAS  BEEN  CARRIES  OUT  TO  EVALUATE  AND  REMOVE  THEIR  INHERENT  NOISE 
CONTENT.  THE  BAY-T0-8AY  VARIABILITY  IN  THE  PROBABILITY  OF  EXCEEDING  CRITICAL 
SHEAR  HAS  EVALUATES.  THE  CORONA  ANEMOMETER  BATA  NAS  COMPARED  WITH  THE  MUCH 
LARGER  BATA-BASE  OF  SMOKE  TRAIL  BATA.  ALTHOUSN  THE  CORONA  ANEMOMETER  SHOUEB  A 
HIGHER  PROBABILITY  OF  TURBULENCE,  IT  UAS  UITHIN  THE  VARIABILITY  EXPECTEB  FROM 
THE  SNOKE  TRAIL  ANALYSIS.  IT  IS  SHOUN  THAT  THE  DIFFUSION  INTEGRAL  MHICM  LEADS 
TO  THE  DIFFUSION  COEFFICIENT  IS  VERT  BENSITITIVE  TO  THE  VARIABILITY  IN 
TURBULENT  OCCURENCE  PROBABILITIES. 
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INTRODUCTION 

THE  OCCURENCE  OF  TURBULENCE  IN  THE  PREDOHINANTLY-LANINAR  STRATOSPHERE  IS 
InpORTAHT  IN  BEFININ6  HODELS  FOR  DISPERSAL  OF  STRATOSPRERIC  POLLUTANTS  AND  FOR 
SCATTERIM  OF  EN  UAVE5  SUCH  AS  LASER  BEARS.  STATISTICAL  ESTINATES  OF  FREQUENCY 
OF  OCCURRENCE  OF  VERTICAL  SHEARS  IN  THE  HORIZONTAL  UIND  SUFFICIENTLY  HIGH  TO 
CAUSE  TURBULENCE  HAVE  BEEN  HADE  FROH  GROUND-BASED  OBSERVATION  OF  SHOKE  TRAILS 
RELEASES  FROH  ROCKETS  AHB  FROH  BALLOON-BORNE  SENSORS  SUCH  AS  THE  COROHA 
ANEHOHETER  DEVELOPED  AND  FLOUN  DT  AF6L  SCIENTISTS.  THE  PRESENT  STUDY  CONPARES 
RESULTS  FRON  THE  TWO  TYPES  OF  HEASUREHENTS  UITN  PARTICULAR  ATTENTION  TO  THE 
APPROPRIATE  STATISTICAL  TREATNENT  OF  THE  ORIOIHAL  DATA  AHD  AN  ESTIHATE  OF  THE 
VARIAIILITT  OF  RE8ULTIH6  INPUTS  TO  ATHOSPHERIC  HODELS. 

BACKSRQUHD 

EARLIER  REPORTS  IT  AFBl  SCIENTISTS  (REF  I)  DESCRIBED  PROCESSIH6  OF  200  SHOKE 
TRAILS  NAIE  IT  NASA  SCIENTISTS.  THE  CORONAH  (CORONA  MENONETER)  PROFILES 
OITAZNEI  IN  AFSL  EXPERINENTS  UERC  DESCRIBED  IN  A  FINAL  KCPORT  (REF  2)  UNDER  OUR 
PREVIOUS  CONTRACT.  THE  PRESENT  ITUIY  REV1ENI  THE  NTI  TREATNENT  NADE  IN  THE 
EARLIER  REPORTS  AND  REPORTS  II0N1F1CARTLT-IIFFIRENT  CONCLUSIONS  0OTAINED  IT 
FIRTHER  STATISTICAL  CONSIDERATIONS. 
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DATA  SOURCES 

THE  DATA  SOURCES  ME  IESCI1IEI  IN  REF  1  Ml  REF  2.  THE  2*0  NASA  SMOKE  TRAILS 
WERE  TAKEN  RANIOHLT  UITH  RESPECT  TO  TINE  ANI  SEASON.  ALL  VERE  TAKEN  IURIN6 
DATLIINT  HOURS  ANS  ONLT  UNSER  CLOUS-FREE  CONRITIONS.  THE  AFSL  IALLOON  FLI6HT 
ANALYSES  HAS  TAKEN  IN  APRIL  1977  FRDN  0300  TO  1400  LOCAL  TINE.  THEREFORE  NO 
INFERENCE  CAN  IE  NABE  AS  TO  STATISTICS  UHICN  RELATE  TO  IISTURBEI  HEATHER  OR 
DIURNAL  EFFECTS. 

THE  NASA  SMOKE  PROFILES  MERE  AVAILABLE  AS  USUAL  TAPES,  REPORTED  AS  NORTH  AND 
EAST  VELOCITY  COMPONENTS  TO  0.1  H/S  AT  VERTICAL  SPACIN6  OF  23  METERS.  NO 
ACCURACY  ESTIMATES  HERE  AVAILABLE  ON  THE  MEASUREMENTS  . 

THE  AF6L  CORONAM  PROFILES  HERE  AVAILABLE  ON  DIGITAL  TAPES  UH1CH  REPORT  AT 
10-SECOND  INTERVALS.  REP0RTIN6  PRECISION  IS  NOT  AN  ACCURACY  ESTIMATE. 

1.  6MT  TIME  TO  1  SECOND 

2.  RADAR  BALLOON  POSITION  TO  1  METER  IN  NORTH,  EAST,  ANI  ALTITUDE. 

3.  CORONAM  VELOCITY  (RELATIVE  TO  BALLOON)  TO  0.1  N/S  AND  DIRECTION  TO  0.1  BE6REE. 

4.  TEMPERATURE  AND  PRESSURE. 

THE  SMOKE  TRAILS  HERE  REPORTER  BETUEEN  3  AND  20  KM  AND  THE  CORONAM  FLIGHT 
CONTAINED  3  UP  OR  BOUN  'LEGS'  BETUEEN  17  AND  25  KR  ALTITUDE. 

THE  NASA  SMOKE  PROFILES  HERE  DIRECTLY  AVAILABLE  AS  EAST  AND  NORTH  VELOCITY 
COMPONENTS.  IN  THE  PRESENT  STUDY,  75  SMOKE  TRAILS  WERE  USED  UITH  THE  ANALYSIS 
BEING  NABE  ON  SEPARATE  SEGMENTS  BETUEEN  I  AND  13  KM  (CONSIDERED  TROPOSPHERIC) 

AND  BETUEEN  13  AND  10  KM  (CONSIDERED  STRAtOSPHERIC) -  SINCE  NO  TEMPERATURE  DATA 
HAS  AVAILABLE,  TEMPERATURE  PROFILES  HERE  TAKEN  AS  US  STANDARD  ATMOSPHERE 
VALUES.  VALUES  OF  TEMPERATURE  AND  GRADIENT  OF  -4.3  DEO/KN  IN  THE  TROPOSPHERE 
AND  0  BE6/KN  IN  THE  STRATOSPHERE  LED  TO  CRITICAL  SHEARS  FOR  TURBULENCE  OF  22 
H/S/KH  AND  45  N/8/KH  RESPECTIVELY. 
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THE  PROCESSING  TO  CONVERT  CORONAH  DAT*  TO  EAST  AMI  NORTH  VELOCITY  COMPONENTS  AT 
~5T  NETES  VERTICAL  SPACING  HAS~~B€EN~BESCR1sES  IN'REF 2.  TEMPERATURE  PROFILES 
WERE  AVAILABLE  SO  LOCAL  VALUES  OF  CRITICAL  SHEAR  COOLS  BE  COMPOTES  ANB  THE 
LOCAL  SMEAR  RELATES  TO  THIS  VALUE  RATNER  TO  A  ST ANSARS  VALUE.  IT  SHOULS  BE 
NOTES  THAT  THE  LOCAL  TEMPERATURE  PROFILE  SNOUES  A  DOUBLE  MAXIMUM  AMS  A  RANGE  OF 
CRITICAL  SMEARS  BETWEEN  33  ANB  33  H/S/NN,  STRADDLING  THE  STANDARD  ATMOSPHERE 
VALUE  OF  43  N/S/KM. 

THUS  LOCAL  VELOCITY  COMPONENTS  AMI  LOCAL  CRITICAL  SHEAR  VALUES  HERE  AVAILABLE 
FOR  DOTH  SETS  OF  DATA  FOR  FURTHER  PR0CESSIN6. 

AIOUT  10000  POINTS  MERE  AVAILABLE  FROM  73  SMOKE  TRAILS  AVAILABLE  AT 
STRATOSPHERIC  ALTITUDES.  THE  CORONAM  PROFILES  CONTAINED  ABOUT  1000  POINTS  AH0N6 
THE  3  LESS  WHICH  WERE  CONSIDERED  AS  SEPARATE  'TRAILS'. 


DATA  PROCESSING 


THE  RELEVANT  t’AAiABLE  FOR  TURBULENCE  II  THE  RATIO  OF  THE  LOCAL  VERTICAL  SHEAR 
OF  THE  HORIZONTAL  VELOCITY  TO  THE  LOCAL  CRITICAL  SHEAR. 

CRITICAL  SHEAR  IS  DEFINES  (REF  1)  IN  RECIPROCAL  SECONDS  AS 

CRIT  SHEAR  •  2.  •  6RAV/TEHP  *  CITDZ  -  DTDZ  ADIAB3 
IT  18  CONVENIENT  TO  EXPRESS  THIS  IN  UNITS  OF  NET/SEC/KN  ■  IOOQ4  THE  ABOVE 
VALUE.  CRITICAL  SHEARS  RAN6E  FROM  20  H/S/KH  IN  THE  TROPOSPHERE  TO  SO  H/S/KM  IN 
THE  STRATOSPHERE,  DEPENDIN6  ON  LOCAL  TEMPERATURE  GRADIENT. 

SjNCE  THE  PRIMARY  DATA  IS  EXPRESSED  AS  VELOCITY,  AND  SHEAR  IS  THE  DIFFERENCE 
BETWEEN  VELOCITY  VALUES,  AN  IMPORTANT  PROBLEM  IS  TO  RELATE  TO  THE  INHERENT 
NOISE  CONTENT  RELATIVE  TO  SIGNAL.  THE  AVERAGE  RHS  DIFFERENCE  BETWEEN  ADJACENT 
POINTS  SEPARATED  DY  20-23  METERS  HAS  ABOUT  0.4  H/S.  SPATIAL  FREQUENCY  ANALYSIS 
BY  FOURIER  TRANSFORM  SHOWED  A  VELOCITY  RHS  AMPLITUDE  OF  3  N/S  AT  THE  MYQU1ST 
FREQUENCY  (CORRESPONDING  TO  A  SPATIAL  UAVELEN6TM  OF  40-30  METERS).  A  LAR6E 
FRACTION  OF  THIS  AMPLITUDE  IS  THEREFORE  A  RANDOM  VELOCITY  ERROR  WHICH  IS 
PRESENT  AT  ALL  SPATIAL  FREQUENCIES.  REDUCTION  OF  THIS  NOISE  CONTENT  CAN  BE 
ATTEMPTED  DY  ONE  OF  THREE  FILTERS 

1.  ASSUME  THAT  THE  AVERAGE  ENERGY  CONTENT  AT  NEAR-NYOUIST  FREQUENCIES  IS  UNITE 
NOISE.  REMOVE  THIS  ESTIMATES  NOISE  ENERSY  FROM  ALL  FREIUENCIES.  BACK  TRANSFORM 
TO  OBTAIN  A  FILTERED  VELOCITY  PROFILE. 

2.  ESTABLISH  THE  POUER  DEPENDENCE  OF  AMPLITUDE  VS  SPATIAL  FREQUENCY  FROM 
LOUER-FREQUENCY  AMPLITUDES,  AND  RESTRICT  HIIH  FREQUENCY  AMPLITUDES  NOT  TO 
EXCEED  THE  POUER  LAU.  RETRANSFORM  TO  A  FILTERED  VELOCITY  PROFILE. 

3.  APPLY  A  SMOOTHING  FUNCTION  TO  THE  ORIGINAL  VELOCITY  PROFILE  TO  REDUCE  THE 
HION-FREIUENCT  CONTENT,  DIRECTLY  PROVIDING  A  FILTERED  VELOCITY  PROFILE. 


AIL  THREE  FILURS  REDUCE  THE  VELOCITY  DIFFERENCES  DETUEEN  ADJACENT  POINTS,  AND 
HAVE  A  SAALLER  EFFECT  ON  DIFFERENCED  DETUEEN  POINTS  WITH  HI ONER  SEPARATIONS. 
HOUEVER,  ALL  REDUCE  THE  NOMINAL  RESOLUTION  OF  20-23  METERS  TO  A  POORER 
RESOLUTION.  THE  RHS  DIFFERENCE  DETUEEN  0R1SINAL  AND  FILTERED  PROFILES  US1N6  ANT 
OF  THE  THREE  FILTERS  HAS  ONLY  ADOUT  0.2  H/S  ALTHOUGH  EACH  REDUCED  THE  NISH 
FREQUENCY  AMPLITUDE  VALUES  TEN-FOLD  FROH  3  H/S  TO  0.3  H/S. 

A  3-POINT  RUNN1N6  AVERA6E  HAS  SELECTED  AS  THE  SIMPLEST  FILTER  DECAUSE  IT  HAKES 
NO  ASSUMPTION  OF  THE  VALIDITY  OF  THE  POWER-LAW  DEPENDENCE  OR  THE  UH1TE-N01SE 
NATURE  OF  THE  VELOCITY  ERRORS.  AS  UILL  DE  SEEN  DELOU  FROM  GRAPHS  OF  AMPLITUDE 
VS  FREQUENCY,  NEITHER  ASSUMPTION  IS  VALID  FOR  A  SINSLE  TRAIL,  ALTHOUGH  BOTH  HAY 
BE  VALID  TO  THE  AMPLITUDES  AVERA6ED  OVER  A  NUMBER  OF  PROFILES. 

BEFORE  THIS  FILTER  UAS  APPLIED,  A  STATISTICAL  TEST  UAS  USED  TO  REJECT  GROSS 
OUTLIER  POINTS  FROH  CONSIDERATION.  THE  30  PERCENTILE  RHS  DIFFERENCE  BETWEEN 
ADJACENT  POINTS  UAS  ABOUT  0.6  H/S  AND  THE  93  PERCENTILE  UAS  ABOUT  1.0  H/S.  ANY 
POINTS  UHICH  SHOWED  DIFFERENCES  6REATER  THAN  2  M/S  FROH  THEIR  ADJACENT 
NEIGHBORS  HERE  TREATED  AS  6R0SS  ERRORS,  AND  I6N0RED.  TWO  TYPES  OF  OUTLIERS  HERE 
FOUHD- 

1.  H/S-  1.0  1.1  1.3  6.2  6.3  6.3 .  WHERE  A  'STEP'  IS  PRESENT 

2.  M/S-  1.0  1.1  6.2  1.3  1.1...  UHERE  A  SINSLE  OUTLIER  IS  PRESENT. 

NEITHER  TYPE  OF  OUTLIER  IS  CONSIDERED  POSSIBLE  OVER  A  20  HETER  SPACIN6  AND  SO 
BOTH  TYPES  WERE  PRE-EDITED  OUT  OF  THE  DATA.  OUTLIERS  OCCURED  VERY  INFREQUENTLY, 
ADOUT  80  PCT  OF  THE  SMOKE  TRAILS  SHOWED  NONE,  AND  ORLY  3  TRAILS  SHOWED  MORE 
THAN  3  OUTLIERS  IN  200  POINT  SAMPLES.  THESE  TRAILS  WERE  REJECTED.  IN  THE 
CORONAH  PROFILES,  A  TOTAL  OF  20  OUTLIERS  VERE  FOUND  IN  1000  TOTAL  POINTS  AND 
WERE  EDITED  OUT.  FOLLOW  INS  THIS  PRE-EDIT1N6,  THE  RUNN1N6  AVERAGE  UAS  USED  TO 
PRODUCE  EACH  FILTERED  PROFILE. 

FI8URE  1  SHOWS  A  SINGLE  CORONAM  VELOCITY  COMPONENT  PROFILE  BEFORE  AND  AFTER 
FILTERING.  IT  ALSO  SHOWS  TME  BALLOON  VELOCITY  PROFILE  DERIVE!  FROM  THE  RADAR 
TRACK.  THE  SIMILARITY  BETWEEN  THE  PROFILES  IS  STRIKING.  NS  N1SH-FRE0UENCY 
CONTENT  IS  PRESENT  IN  TME  SALLOON  PROFILE,  BUT  IS  ADDED  BY  THE  CORONAM  BATA  ANB 


IS  THEN  PARTIALY  REMOVED  BY  TME  FILTER 
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F16UIE  2  SHOWS  TNE  DIFFERENCE  IETUEEN  MU  AND  FILTERED  VELOCITIES  FOR  A  8INOLE 
COMPONENT  AND  TNE  ADJACENT-POINT  TOTAL  SHEARS  FOR  RAN  AND  FILTERED  FROFILES. 

FIGURE  j  SHOWS  FOURIER  ANFLITUDES  IEFORE  AND  AFTER  FILTERIHS  FOR  (1)  A  SINGLE 
VELOCITY  CONFONENT  AND  (2)  FOR  AVERAGE  ANFLITUDES  FOR  ALL  10  CORONAH  COHPONENTS 
(3  LESS  X  2  DIRECTIONS) 

TABUS  1  AND  FIGURE  4  PRESENTS  THE  PROBABILITY  OF  EXCEEDING  A  GIVEN  SHEAR  VS 
SHEAR  AT  20-23  NETER  SPACING.  THE  TWO  DATA  SETS  ARE  THE  STRATOSPHERIC  PORTION 
OF  THE  SHOKE  TRAILS  AND  THE  3  CORONAH  LEGS. 

TADLE  2  AND  FIGURE  3  SIMILARLY  PRESENTS  PROBABILITY  OF  EXCEEDING  A  GIVEN  RATIO 
OF  SHEAR/CRITICAL  SHEAR  VS  THIS  RATIO. 

FIGURE  6  PRESENTS  PROBABILITY  OF  EXCEEDING  6IVEN  FRACTION  OF  CRITICAL  SHEAR. 
THIS  HAS  GENERATED  F0LL0VIN6  THE  PROCEDURE  DESCRIDEI  IN  REFERENCE  1.  THE 
PROBABILITY  OF  EXCEEDING  THE  CRIMCAL  SHEAR  UAS  FOUND  FOR  LAYER  THICKNESSES 
RAN6IN6  FROM  THE  CLOSEST  SPACIN6  (20-23  HETERS)  TO  INCREASED  ALTITUDE 
DIFFERENCES  UP  TO  400  NETER  LAYER  THICKNESS.  AS  SHOUN  IN  FI6URE  6, 
PROBABILITIES  OF  EXCEEDING  CRITICAL  SHEAR  AT  LAYER  THICKNESS  OF  100  HETERS 
RANGE  FROM  ABOUT  10  PCT  IN  UNFILTERED  CORONAH  TRAILS  TO  ABOUT  2  PERCENT  IN 
FILTERED  SNOKE  PROFILES. 

FIGURE  7  VAS  ALSO  PREPARED  FOlIowInO  THE  PROCEDURE  OF  REFERENCE  f.  THE  INTEGRAL 
OF  PROB(L)  *  L  •  L  IS  A  DIFFUSION  PARAMETER  WITH  DIMENSION  N2.  THIS  PARAMETER, 
WHEN  DIVIDED  BY  THE  ESTIMATED  LIFETIME  OF  A  TURBULENT  EDDY,  (1000-3000  SECONDS) 
UAS  SHOUN  IN  REF  1  TO  BE  A  MEASURE  OF  THE  EFFECTIVE  DIFFUSION  COEFFICIENT  IN 
TNE  STRATOSPHERE.  FIGURE  ?  PRESENTS  A  PLOT  OF  THE  CONTRIBUTION  TO  THE  PARAMETER 
FROM  ALL  LAYER  THICKNESS  UP  TO  THICKNESS  L  VS  LAYER  THICKNESS  L.  AS  CAN  BE 
SEEN,  THE  CONTRIBUTION  OF  THIN  LAYERS  IS  TRIVIAL,  AND  TNE  MAJOR  CONTRIBUTION  IS 
ONLY  FROM  LAYER  THICKNESSES  ABOVE  100  METERS.  THE  FINAL  PARAMETER  VALUES  AT  400 
METER  SPACING  ARE  WITHIN  A  FACTOR  OF  3  FOR  ALL  4  DATA  SETS. 
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PISCUSSIQN  Of  RESULTS 

THE  DIFFERENCES  IETUEEN  SMOKE  MID  CORONAN  PROIAD1UTIEI  ARE  SUBSTANTIAL,  DUT 
NOT  NECES8ARILT  STATISTICALLY  SI6N1FICANT. 

TO  TEST  SIGNIFICANCE,  THE  PROBABILITIES  HERE  SEPARATELY  COMPUTED  FOR  EACH  OF 
THE  SHORE  PROFILES,  WHICH  PERMITTED  A  CALCULATION  OF  THE  STANDARD  DEVIATION 
ARONS  THE  73  PROFILES  FOR  EACH  PROBABILITY  ESTIMATE. 

TABLE  3  PRESENTS  THE  RESULT  OF  THIS  CALCULATION.  COLUMN  t  SHOWS  LAYER  THICKNESS 
AND  COLUMN  2  THE  AVERA6E  NUMBER  OF  POINTS  PER  TRAIL.  THE  FOLLOOUIN6  COLUMN 
PAIRS  SHOW  THE  AVERASE  PROBABILITY  (AMONG  73  TRAILS)  OF  EXCEEDING  A  GIVEN  RATIO 
OF  SHEAR/CRIT  SHEAR  AND  THE  STANDARD  DEVIATION  OF  THIS  AVERAGE.  FOR 
EXAHPLE'CONSiDER  THE  VALUES  FOR  EXCEEDING  A  CRITICAL  SHEAR  OF  1.  THE  25  METER 
LAYER  THICKNESS  HAS  AN_ AVERA6E _OF  3.09  PCT  AND  A  STDV  OF  3.36  PCT.  THE  250 
METER  LATER  THICKNESS  HAS  AN  AVERA6E  0.35  PCT  NITH  A  STDV  OF  1 . 12  PCT.  THE 
DISTRIBUTION  IS  GENERALLY  POISSON  <AVG*STDV>  FOR  PROBABILITIES  BELOU  10  PCT, 
AND  STANDARD  DEVIATIONS  ARE  SEVERAL  TINES  LAR6ER  THAN  AVG  FOR  PROBABILITIES 
BELOU  3  PCT. 

THE  STANDARD  DEVIATION  IS  A  MEASURE  OF  DAY-TO-DAY  VARIABILITY.  IT  SU60ESTS  THAT 
THE  CORONAN  SHEARS,  ALTHOUGH  HI6HER  THAN  THE  AVERAGE  SMOKE  PROFILES,  ARE  U1THIN 
THE  EXPECTED  VARIABILITY  OF  STRATOSPHERIC  TURBULENCE. 

THIS  VARIABILITY  SERIOUSLY  AFFECTS  THE  ESTIMATED  DIFFUSION  PARAMETER.  THIS 
PARAMETER  IS  DOMINATED  BY  LAYER  THICKNESSES  ABOVE  100  METERS,  UHICH  HAVE  LOU 
PROBABILITIES,  BUT  IF  THE  VARIABILITY  IS  AS  NISH  AS  SHOUN,  INCREASED 
PROBABILITIES  OF  THICK  LAYERS  UILL  NOT  BE  INFREOUENT. 

A  TEST  HAS  MADE  OF  THE  SENSITIVITY  OF  DIFFUSION  PARAMETER  ,  BY  TAKING  THE  0.8 
AND  1.2  CRITICAL-RATIO  PROBABILITY  VALUES  INSTEAD  OF  THE  1.0  RATIO  VALUES.  THE 
DIFFUSION  PARAMETER  INCREASED  AND  DECREASED  BY  FACTOR  OF  3  BY  THIS  20  PCT  SHIFT 
II  DEFINITION  OF  CRITICALITY,  NNICH  SILL  CERTAINLY  OCCUR  NITH  THE  BAY-TO-BAY 
VARIABILITY  FOUND. 


COHCLUSIOIIS 


S' 


1.  THE  CONTRIBUTION  TO  THE  DIFFUSION  COEFFICIENT  FROM  LAYERS  OF  LESS  THAN  100 
METERS  THICKNESS  IS  NE8LI6IILE.  EFFORTS  TO  INCREASE  RESOLUTION  TO  OBTAIN 
"SETTER'  ESTIMATES  OF  IIFFUSIVITT  ARE  THEREFORE  NOT  BORTHUNILE. 

2.  NOISE  REDUCTION  IT  FILTEIINGWITHA  RUNNING  AVERAGERE~DUCES_HIGH  FREQUENCY 
AMPLITUDES  IT  A  FACTOR  OF  10,  FROM  AIOUT  3.0  H/S  TO  0.3  H/S  (PER  UNIT 
FREQUENCY).  THIS  FILTER  HAS  ONLY  A  SMALL  EFFECT  OH  ACTUAL  VELOCITIES,  RESULTING 
IN  AN  RMS  CHAN6E  OF  ONLY  0.2  H/S.  THE  FILTER  REDUCES  THE  COMPUTED  DIFFUSION 
INTEGRAL  BY  AIOUT  30  PCT. 

3.  THE  DAY-TO-DAY  VARIABILITY  OF  THE  PROBABILITY  OF  EXCEED1  CRITICAL  SHEAR  IS 
HIGH  RELATIVE  TO  THE  LOW-PROBABILITY  LAR6E  THICKNESSES  ICH  CONTROL  THE 
DIFFUSION  PARAMETER.  IN  FACT,  THE  ENTIRE  FILTERING  PRQCES  UCH  SMALLER  IN 
ITS  EFFECT  THAN  THE  DAY-TO-DAY  VARIABILITY  EFFECT.  COMBINED  UITH  THE 
UNCERTAINTY  OF  TURBULENCE  LIFETIME,  IT  UOULD  APPEAR  THAT  ANY  DIFFUSION  CONSTANT 
ESTIMATE  UILL  HAVE  AN  UNCERTAINTY  OF  AN  ORDER  OF  MAGNITUDE. 

A.  THE  CORONAH  MEASUREMENTS  OF  SHEAR  PROBABILITY  ARE  HIGH  UITH  RESPECT  TO  THE 
AVERAGE  OF  THE  SMOKE  TRAIL  VALUES,  BUT  ARE  U1THIN  THE  93  PCT  CONFIDENCE  LIMITS. 
IN  OTHER  UORDS,  THE  CORONAN  RESULTS  M16HT  BE  EXPECTED  IN  1  DAY  EVERY  20. 
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(LOG  SCALES) 

CL'R'.E  !  1-TRAli.  AKP  RAU  AM  FILTERED  s T  3-PT  ffwJ-AV 

\2  all-trail  avg  abp  rau  and  filtered  sr  3-PT  puna; 

3  ’-TRAIL  A"*  RAU  AND  FILTERED  BY  Ll«ITIM  10  PC.-.-  LAV 

A  ALL-TRAIL  AVG  AflP  RAW  AND  FILTERED  FY  L INI  TING  TU  PCULR  LAU 


AMPLITUDE 
H/S  PER 

UNIT  SPAT  FREQ 
(20  NET) 


0.|  Kll  IfVLN 


0*9i  FSE3  ( JILT  J 


vTnnrc  4  probability  of  exceepinf  liven 
- - -  IS  20-2 r>  METER  LAYER  T1U  FKNE.LS 


PROBABILITY  OF  EXCEEDING  SHEAR/CRITICAL  SHEAR 


FIGURE  7  DIFFUSION  PARAMETER  P(I.).L  dl. 

VS  LAYER  THICKNESS  L  ) 


LAYER  THICKNESS,  METERS 


END 


DATE 

FILMED 


mmx4 


DTIC 


